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Abstract

In order to explore the efficiency of deep treatment of municipal wastewater treatment plant ef-
fluent using artificial wetlands and the impact and reasons of different plant choices on the opera-
tional efficiency of wetland systems, the study focuses on the secondary effluent treatment artifi-
cial wetland in a certain urban area of Hubei Province as the research object, and measures dif-
ferent units of wetland plants planted with four types of plants: banana, reed bamboo, iris, and dry
umbrella grass, and conducts correlation analysis on the data. The average removal rates of
NH4*-N by banana, reed, iris, and upland grass were 74.6%, 67.8%, 65.1%, and 64.9%, respectively,
and were not significantly correlated with plant biomass and N accumulation; the average removal
rates of TN were 58.6%, 60.5%, 56.6%, and 57.4%, respectively, which were significantly posi-
tively correlated with the accumulation of underground nitrogen; the average removal rates of TP
were 77.2%, 77.1%, 72.6%, and 73.7%, respectively, which were significantly correlated with
biomass and underground P accumulation. After the collaborative treatment of vertical subsur-
face flow artificial wetlands and parallel flow artificial wetlands, the NH4*-N, TN, and TP indicators
of the effluent can all meet the class IV water quality standards (GB3838-2002), proving that the
composite artificial wetland system can effectively remove pollutants such as nitrogen and phos-
phorus, providing an economic and stable solution for the subsequent renovation of other waste-
water treatment plants and improving the effluent water quality.
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Table 1. SSFW matrix composition
= 1. SSFW ER4ARK

okl & (A EAETF) J% B (mm) B R (mm)
emha =21 FRE 300 8~12

el BE 300 15~25
KKLAARRA F=2 300 30~60

2.2. ANL;ZHitK

VURHR LI A FEFIE R, B KE BTG K G )RR NS S e s, IR AR
ARG K PIKIRAKE—3 . S HAR B T5 K BEK R AL B AR SR R sgm, N TIgth R 40
KA P sl . HKSEIRE(mg/L)N T 6.2~9.64 2 1], ~FEHikKiKE N 8.37 mg/L; Fifi(g/m?d)
1F 2.87~4.46 2 [A], P34 3.88 g/(m*d). /KA EE(mg/L) AT 0.13~0.72 Z [, “F3kKikE A 0.39
mg/L, fifif(g/m>d)7E 0.06~0.33 i, “F#4 0.18 g/(m*d). H/KEEIKE (mg/L)/rT 2.08~7.62 2 [,
PRk K E N 5.19 mg/L;  fidii(g/m?d)7E 0.96~3.53 2 8], “F-14°A4 2.40 g/(m*d).

2.3. ALiRbiEYRE

200 H 23 N EE B R\ TR (SSFW) FISFiR A\ TR (SFW), it SSFW 434 24 ANHt, PURh G
VI & W 2 fios.

Table 2. SSFW plant configuration
5% 2. SSFW HEHIEC E

) e 2 P (KkIm?®)
EIN 5
ISR 20
FEr P Ay 15
Rt 20

3. BWIERRS S5

5 J o 24 E 3R 7K B % X B L B P KR, 2 EAE VS 7K 7K 5 3 BT S 3 0 7K R 5
FEARIEATREN . COD FrII 22 ff FH HLA4R FR A2 (HI/T399-2007), TN [ 5 R A I B ER A — 413 e e vk
(HJ636-2012), TP [l K FH AH R #5236 e FE72:(GB11893-89), NH,™-N [l s SR FH 4 FI 1 4 e e B vk

DOI: 10.12677/jocr.2024.122026 293 HHL A5


https://doi.org/10.12677/jocr.2024.122026

B DR

(HJ 535-2009), RS TN TPy NH,-N (bR T 280 R Guift /K oK B & UK B Fe bR AT Rl , &%
IKBHEAR I B E = [(HKOME — HKIEHE)/H7K F{E]-100% [5].
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Ko AT DU I 75 5 ] P A B0 R I LA PRAE IR BE TR i3E R Gkt NI BRBUR[9]. #EE 2R
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1.0

B 25%-75% 1 1LSIQRAMIME — sk a7 - e ol e el
- BE . RWME 120 £ 24 ST ‘ 0
—~ Q C ,/ \3
;\30.8- °\o /\'\ﬁ — A Y g
g > 10040— / / L g )
g g \ \/ y £
83 3 . N g
& 501 BE - . -6%%
H % K =]
£t Z 3 £z
g 1) ml 4 =
0.4 g 60 8
[_‘ -
: 2 , F
02 404
Lo
ENE AT EE% ] LN Fii Q&\%@\q@%& %@\Q@\(\@%&%& (\$\&q}@c§§ &
S PP L TEIEL LIITL R

BT A
Running time

Figure 1. Effect of four kinds of plants on TN removal
1. FOFER TN B AR

4.2. % NH,-N B9EBE3R

2 NARGX NHS-N BRI T, P EBRA R N (74.6%) > {EHF17(67.8%) > &2
(65.1%) > A= (64.9%). HIFHLEI W EIDUFRE Y 26 N R AN AR il Hindag . & H#E
RN T A PRt A A RS , R RS TN BFRRTEIN 77.7%, “FHH/K NH,-N iR 1.09
mo/L, SERHIEIEE] T IV 2K BT NH, =N FFBAR#E(<2 mg/L). A TR NH, =N ) 3 2 L BRigie
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NREIST . BB AR R R A S R A A R S [11] 0 K AR D A AR B Bl S A ik AT AL S i A o
PR ML TR, DU K NH, N OIS BN ES R, I RA AN N & KT, k%)
T KRR [12]. FEANT NH, N B>, (R AR 2 0 b i AN 5 <[13] [14] [15], A F
T A R AT SRS A AR TR (1 AR G, I A A A B R R R OIS B, Bl SO A 40 B A F e ik
N N, [16].
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Figure 2. Effect of four kinds of plants on NH,*-N removal
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Figure 3. Effect of four kinds of plants on TP removal

3. PUFpiEIR TP BIEFRBR

s 3 R, DURMEZNS TP RERBURZE R A K HIABIF R BRCR, K- Pt NE
(77.2%) > 1EM 575 (77.1%) > FH(73.7%) > SRE(72.6%). 3 NFEFITEI 1T L BRACR T F 5 f
SR, MARGHK TP FHLBEFRA 83.9%, FHIHK TP IKEHN 006 mg/L, LT IV R/KIFEH TP
HEFBPRAE(<0.4 mg/L)o it H f i = EEE I A AL 356 0 R PR R A P TR A VR F 25 Rk 170 fR T

DOI: 10.12677/jocr.2024.122026 295 HHL A5


https://doi.org/10.12677/jocr.2024.122026

3 %

SN TR R A T B0 5 2 R P (K N RV R, 3958 1 2R R BT TOR 5 B TP BOZKRE, RIS A A
TP TR I A, I Z AR BRI YR A LB A8 A AR S £ T [18], AT T xe ok ) Ak R A0 SR A

44, MMEVNEIERTMERE

5] 4 RN DU R R b b A 2 R 5 (P < 0.05), BARIUNFENE > fertmirr > R4 >
B, WTAYEERMEEZ(P <0.05), BAERINFENE > fEr1r > Bom > S,

b N BREREERIDIENE > 1T > Bo5 > SR, T N RRERRERIDIEA
B> JEMEAT > B4R > SR, ARV ET N B Z VYR # (P < 0.05).

b P RMEZEFIEREP < 0.05), RERIANRAE > fEm1T > SE > F45; #iFpP R
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MR > F4E > G,
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Figure 4. Biomass and nitrogen and phosphorus accumulation of four species of plants
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NH,-N EBRZAM FAYE, i NAEYE, BN RBE, N SHE, hEpr SHE, TP

R EAAH A (P > 0.05);

TN ERREAM T N B E 25 EAMHXP <0.05), A EAyE, h4EwE, N ZRE,

b P FEAE, HH P RBERMRALEZEP > 0.05);

TP ERFAM EAYE, MTAYEMMT P RREZEFLAMXEP < 0.05), N RHE,

RN EME, P BEMEMRALEEP>0.05).

Table 3. Correlation analysis of removal rate

3. EMREMEXMSN

NH,"-N ZEE® TN Zpr%E TP L%
AR -0.502 0.865 0.969"
R A -0.485 0.867 0.972"
BN RfE -0.626 0.905 0.900
TN ZHE —0.681 0.961" 0.892
b P B —0.429 0.760 0.769
TP EME -0.341 0.744 0.975"
: P <0.05.
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